SUMMARY The response of lymphocytes from 17 patients with primary, secondary, and tertiary syphilis to phytohaemagglutinin (PHA) and to allogeneic lymphocytes was normal in heterologous serum; however, the responsiveness of cells from some patients with primary and secondary disease was significantly reduced in the presence of autologous serum. As cells from healthy controls invariably responded better to these stimuli in autologous serum, the sera from 81 patients with syphilis were screened for immunosuppressive properties. Sera from 25 primary, 32 secondary, two tertiary, six congenital, and 16 
Introduction
Many biological systems are regulated by balancing opposing forces. Conclusive evidence is now available to extend this principle to the immune response. ' Reaction to foreign antigens represents, at any given moment, a balance between immunoregulatory and suppressive forces, provided mainly by a subset of thymus-derived lymphocytes and effector mechanisms that produce inflammatory responses by antibody production or cell-mediated immunity (CMI).23 Although triggered by specific antigen, suppressor influences are frequently nonspecific and can thus produce generalised Immunoregulatory properties of serum from patients with different stages of syphilis The suppression of lymphocyte responses to mitogens and non-treponemal antigens in syphilis seems definite, although conflicting data exist on the degree and time of appearance of this non-specific immunosuppression. In two studies lymphocyte responsiveness to phytohaemagglutinin (PHA), a T-cell mitogen, was not reduced at any stage of the disease. '2 13 However, most studies show suggestive if inconclusive evidence for altered CMI in primary, secondary, and congenital syphilis. In a retrospective study of the histology from the spleen of children who died of congenital syphilis before the age of 3 numbers of lymphocytes in T-cell areas were decreased.8 Inguinal node biopsies from some untreated patients with secondary disease showed a similar depletion.8 Using cells from subjects with primary, secondary, tertiary, and latent syphilis, other workers8 9 concluded that the lymphocytes from patients with primary and secondary disease responded poorly when stimulated by PHA in the presence of their own plasma. Furthermore, the plasma from patients with secondary disease could reduce the response to PHA of cells from a healthy subject. Some authors have suggested that the immunosuppressive factors could only be demonstrated with plasma.
If active suppression of the host's response to T pallidum is accomplished by antigen-specific activation that in turn leads to the production of nonantigen specific suppressor lymphokines, these humoral agents will be concentrated at infection sites. Thus, remote from such sites biological fluids (for example, plasma) may contain diluted lymphokines capable of inducing a weak but measurable non-specific suppression of lymphocyte function.
We have examined plasma samples from patients with syphilis for immunosuppressive properties, but previous studies from this laboratory of a similar question in sarcoidosis'4 have shown that it is difficult to prove that serum factors are actively immunosuppressive rather than passively nonsupportive. In the present study stimulation by PHA of lymphocytes from one healthy subject in many different but normal sera produced an extremely wide variation (100-fold) in the degree of stimulation measured. We therefore consider that biologically significant suppressors in sera should be looked for by adding test sera to cultures already with optimal supportive conditions incorporating pooled human plasma. We PHP was added to test sera, even in the studies using normal sera. Clearly, PHP is able to dilute the immunosuppressive effect that some normal and test sera exert on normal cells (fig 6) . Comparison of the mean and standard deviation of the stimulation observed in studies where PHP was added to test sera again showed no significant difference between the response of the normal cells to PHA in control sera or sera from cases of primary, secondary, or latent syphilis. Again, the exception was in sera from congenital cases, which increased the degree of stimulation. No significant difference between the mean stimulation values obtained with control sera alone and with sera from primary, late, or latent cases of syphilis alone was noted. However, when normal cells were cultured in serum from secondary cases of syphilis without added PHP the response to PHA was significantly reduced (P<0 05) ( fig 5) . The use of sera from congenital cases of syphilis without PHP was associated with significantly better responses to PHA than when normal sera were used (P<0001). A comparison of the range of response in the different conditions shows a wider scatter with sera from cases of primary and secondary syphilis than with normal sera. Sera from five cases of primary and 14 cases of secondary syphilis, previously associated with levels of stimulation of normal cells that fell 2 SD below the mean value observed when the same cells were cultured in normal sera, were retested together with 13 control sera. Normal cells from a healthy control, not previously used in these experiments, were stimulated with PHA in the presence of 20% test sera and 15% PHP. With these selected sera the presence of PHP did not dilute their immunosuppressive effect. When the mean increase in absolute counts emitted by the normal cells after PHA stimulation in normal sera are compared with the values obtained with sera from primary and secondary cases of syphilis a significant reduction (P<0-05 and P<I0-00I respectively) is observed in the presence of these latter sera. As the cells had an optimal nutritional supply provided by the PHP these selected sera appear to be significantly and reproducibly immunosuppressive.
11
group.bmj.com on June 19, 2017 -Published by http://sti.bmj.com/ Downloaded from Immunoregulatory properties of serum from patients with different stages of syphilis o Control
Discussion
Shortly after the organism causing syphilis was discovered in 1905,'5 studies to determine the degree of immunity from reinfection that followed primary exposure to T pallidum began. 
